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1020030011099 



mm SJXh 2003/11/4 



[#IX|] 



[SVAHW] 



ej-^Ai is 

108# 502S 
KR 

ass (pj) en 21 pj 

3^4= (oi) 

20 3 29,000 8! 

26 3 26,000 2! 

0. 2 OS! 
20 m 749,000 5! 
804,000 S! 

1. SSf/H- SA||AH(£0)_1S 



932-6SJXI B/L SOFM 2.I-0IHAPT 



61 S JII6022I 7? §011 £| 
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1020030011099 ^7>: 2003/11/4 

4i3t ^^sf 3*1^3. *M ^-§- ^l^t!- ^ D >^3 

» ^ll^tb^-. °H1 <4e} aj.^ ij-av tij-^uvo) aj-w. s ^oi #ei*Kr W 

£. 11 
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1020030011099 %^ <£A- 2003/11/4 

^-B-^i^l 7l<* i*} % zl ^{FERROELECTRIC MEMORY DEVICE AND METHOD FOR 
FABRICATING THE SAME} 

^^«l"7l ^*fl ^ ^ #?W>*H ^£^1 7fl5J=^ O.S IE # 

£ 12 vfl^l £ 18^ s ^Uloflofl 45 7j-^-^jj(l 71^ dL*M- ^ «o V 

^^^>7l ^ ^6fl nf^ ^Jl ^ ^H^O] 7fl^^ O.S HA]^ 

101 : «V£*fl 7lJ& 107 : HSS^iEi 

111a, 111b : ^ sfl= 121 : ^Uj 

127a : ^ ^ y 0 v *l ^ 135a : Sp?-^ 

137a : 139a : 

141 : ^-H-^^ll TliflAlE^ U5 : aflAj 

149 : 5}o] 153 : #Jf yfl-idCl^MH 
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10Z0030011099 %^ 2003/11/4 

<i2> ^ <£b}*1 ^-ol t 7^^} (Ferroelectric Material)^ ^-f 

$.7} ^(Applied Electric Field) 0 ! &<H5. t^^*?! ^-^-(Spontaneous Polarization) ^ A i£r 
^l\d^f. SEtr, °^?r ^^-S. ^3HH <$^2) #7)%o] °]7>£]^ 

71^- y cHMl ^^tr ^(Hysteresis)* £-°)7]} ^tf. °1 ^ 7j-ff^^)^ o] ^ 

* ^iM- 7l^(Write)*>^. ^(Read)*>fe- ^(MEMORY DEVICE)!- #-fr^l 7l 

^^^]^B}H ^J^7> 741#^ O.S. Blfl^Md ^ * ^l\d4. 

<is> ^£2] i4e «>sq- ^.-§- ^ o>^e)- f <--^tr 

vfl-T 1 ^ (Endurance)^, ^ M-i^(nsec) nn r €- ^ ^r£3f, 5V ^3E^ ^ ^ 

*f, 1mA ^£^1 cfl7l #ff- ^ 7]^ ^7|-7> iL^-S^ oj^o] s^o. ^L ti ]s>j7 olcf. it^, 
#-fr#*fl 71^ ^7>^ ^ ^Icfl 71^ ±Z}£_*\ Ig-JL $icf. olsq- ^-o] -f^tr 

7l<^ ^7}SAi #£-<5l %-g-S>7} 4l7>^ JI^^S)-!- o]^o> S^Cfl, o|f ^*>7l ^ *fl 

>H*r 1 B^l^-l Tj-B-^^ 7fl3j|AlEl (1T/1C) -S ^S, 7j-0-^^ 7 fl^AlE^ ^ 7l # 

(Small Ferroelectric Capacitor Technology), 4# a fl^i ^ , ^fl*! iL^(Hot Temperature 
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10^0 



10ZD0300 11099 #^ 2003/11/4 

Retention), ^ ^ (DRAM) 0 ] M- ^l^(SRAM) r^Hl ^tr ^(Read) ^ 7]<$ (Write) v-fl 

t 1 ^ (Endurance) i^>^ ^^(Reliability) ^^Hcf. 
<14> ^-sg, ^3])a]e1^ ^-4>^9J tq^ (DRAM: Dynamic Random Access Memory) ^} 

o ]sH-(Ir0 2 ) ^ ^Sj-l-^ ^--B-^^l T^l^ ^d^lS ^>-g-tb4. 

<15> t}^, r^Bfl i^^, #-fr^l 71^ S*r ^^7]^Ei^ 7 <Mr€*H ^ »fl *1 ^ » 5E. 

^W^^r H^^liBi^- &7}^°.S. ^^s)^o> ^tf. o)E^tr 4-§- 
4 ^ sH^t}-. ^ #*fl£l °o v ^^r ^-g- <>l-g-tr wfl^docal 

interconnection) ^ °] 91^. <U ^}g-*] , ^13.^ 31 (Micron Technology) 

4^ ^ ^115,119,1545: "FERROELECTRIC CAPACITOR AND METHOD FOR FORMING LOCAL 

INTERCONNECTION" <i 7^X\s]o] ojcf. t}s. ^ ° ^ 

^ ^-Sfl H^fl^l^E^ ^ #-R-*l3l Tl^flAlE^l; <£^i5}^ ^olcf. oj ^3. 

A i, Qgr^r ^(SharpMh^ °l^-f^ ^ ^15,854,1045: "PROCESS FOR FABRICATING 
NONVOLATILE SEMICONDUCTOR MEMORY DEVICE HAVING A FERROELECTRIC CAPACITOR"^ 7lM 91 
r4. JL^q 71^ 3*iH^r ^±m\^r *£SLf>}ES., 

#e^zi# ol-g-*}^ H^^l^E^fif ^^^1 tH^Ie!!- <£^Rr u o v ^°l ^sl *U 91^. 

<16> *V^, 7J- o.^^l 7 } *>M}- ^ofl Ol^ -HL^-g- u)-EfLfl7l 3*lH^r w.^7>°l H 

^ ^ ^21 7>7^o> jH, oil- $l*fH^ #-fr^ #^tr ^ ^i, ^1^1^, 
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1020030011099 #^ ^7}: 2003/11/4 

55o°c °uhh ^aj- <£*]?}m ^l^M^) *14. ^3 ^£r, ^ ^ ts}^- 

^ Aj-o]^ ^i^ofl <£°- ^<^^°V(#£l ^ A>-g-^ ^-fofl ^e]s 

<17> £ 1 * £ 2t ^SS}^ ^Efl SeH ^ZL ^HM*V ^ ^sflAlEi ^12: ^ 

*i f^^^dlH #^^^^-(11)^: sflel^SM h^^I^e^ ceflol c$<x^. ^ 

#e^(13)« Tfl^flA^ f^M^mil) ^ ^ #&U(13) ^<H1 ^^^e^I 

^S(23), ^ <l>^ ^> ^) D 4(15), ^^^-(17), #-^^(19) ^ ^-#^-(21)* 

<19> Cf^- £ 21- #2:S>^, 7J-B-^^1 ^S(23)» SflE^^c^ SBH ^eiZL(13)ofl ^71^ 

^^Kr 7i2flAlE^|(25)l- °H, #-fr*l*IWl9)°l 2flB^ ^ #ofl 

^(Etching Damage, 21)% *±7\\ . ^, ^^^(21) ^ ^^^^-(19)^: ^^*1 
^ ^-o-^^rt (19) o] ^ V 3HH ¥ #, ^, ^^^-(17) ^ ^>4i ^ ^1^- 

(15)# ^SKr ^z}-^ Tj-^-^]^ 4±&o\) ^ ^(27)^1 o}^ z>£- 



40-7 



1^( 



10Z00300 11099 %:% 2003/11/4 

<20> 7ll^7V ^ #&)ZL(13)3 ^ « 0 M# #^*| *>7l ^Sfl ^.a> a o Vxl^-(15)* ^ 

(15)# U-)Jf gM} 3 o. ^bh S.eiZL(13) A>5j. tiV^j ^tflji. ^ ^ ^Tfl 5)^ & 

^%o] «V^*>cf. O) 730- ^ *\^o] ^ 7 \^ $o)t±, 
[t^°l ^I^a} 7]#^ o^] 

<21> CCj-e-H , £ t^l °1^7> *>^r 7] 32]-^ ^-6-^^11 ^ -ilZ]- £#0. J^3|- m 

T aI^ #-Rr#3l 7]<3 ^12: « 0 >^ ^ ZLo\] #-°r^*ll 7l ^ i4t *fl^Rr 

<22> Aj- 7 j 2f*)l« iH3*>7l ^3 Tj-^-^^l 71^ ^Rr 7j-fr£*|| 7") 2j) A} E-) * 

I" ^WlW. Aj-71 ^SflAlE^ J^V *>Jf*l^-, #-fr*MH^ AjO=L^ 

-fr i^-^tf. #7] #i « 0 M^ AVtL ^Tgc. Aj- 7 j Xj-^ Hj-^n]-^] Aj-«. 3^ ^rf 

^1 ev #°fl *Hf*iq-°l ^^*Vcf. ^r, *>^-^q-^ ^ *l*Hr ^-71 ^-i S^V 

3 31=f. #71 #°fl Tj- nVol 31*1^1 ^ Aj-^L A cHl 

A>«.^^-ol ^^l*Vcf. #71 Tj-o^^^-ol Aj-7l #olln> ^ ^ , #7] 
AJ-^ ^-Aj. HV^] nVj^ ^dfc*f.*| ^Cf. 

<23> Aj- 7l A^ a-AV ^nV^ ^ 7^)7]. aV^-JS)^ , ^ ^ 

£ 7^1^ 71U|JI #^^1 ^"A^ *]-g-^ #^0] tij-^Al 
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1027)030011099 %:^ <&A'- 2003/11/4 

^mtfl, ^7} $K> u oM ^Efl^- g ^ 8>U|S ^€ ^ 

£ f^f 7M71M- oje]^., ^EHr^M^lir^sl-^- g ^^^-o] ^§ 7^ 

<24> ^-71 <?B^^ ^ *|^r ^ 3l ^^-^2] 5L£^ AVsHi- ^ <H 

- *>M-S ^£ 7>^ ^ ^cf. ^=-4? 3l S.&<% #3*1- 

2^0.3. £ i£f 7>^ ^ Sacf. ^-71 ^#4=^ #^8: afl=M, o]e| 

<25> ^-7) 7l#*J Sf^l- «fl^*>7} Sj-^S] 7j.-fr#afl ^7} «o V ^^r #i SJ- 

^ ^ ^-ofl A}^ 3J-a> wj-^nV ^j-JE. p^H^M x>^S #7l ^ ^ 

dV #SiZLoll ^7l^^S ^^*>£^- ^-71 n>^H^- 31 #± ^ y <M 

BVo] 3|]E^^Cf. o]o^ AV 7 1 3? *>i= sfl^^ g3£J^ 

=L ^ ^7] :§KV ^-^1 QV ^^o^ AV«. S ^o] ^-71 ^^^"^ ^V«. S Tg 
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10Z0030011099 Qt,}: 2003/11/4 

7] *£<$n iL4 o}^6)} <^}^- 3Hcf. 

^1^, f--^-^ .Either, ^ Bf ^ ^ 

wj-XlnV sfl^ ^ ^^S] ^Jl^ ^ 5a4. ^th A o V 7l *>2EL P>^a^ ^ ^<£^ 

°fl tfltb Jg^J* 3*1^ <3^g- *>7l ^s}- ^o] ^ <^ 

*1)7> ^7>^tf. 

<28> ^ a-A> jjfl^^. igAjS}.^ rfs. Hj-^ ofl a} a ^ , 1"&|^L# ^l^Kr 

3f.jjL ^o^nV Aj-ofl Aj-JjL ^cgnVol ^Aj^cf. Aj 7 ] SEP f 5 ^t ^#A] 7 ] ^ 7fl^* 
^71 -#-*f %<&n°] n^&T*. ^7) 7fl^ * -#7) Aj-if ^<gn}. a^o)} a>£. J^XJ. ^ rq-o] 

^^^cf. ^>7l ^^-g- ^s}- ^^l?vo S ol^-*H -SM ^ ^ H o V ^l^ 

^ ^ ^ IM^ *J^*lcf. <q 7 ]x\ t a o v 71 7fl ^w. ^ofl av^ ^xy 

^l^Hl ^7} ^ ^ ^5. 9X^. 

<29> A o V^^j. ^-o] A]-^ ^xy Hj-^nV 3)]^^- Tig ^ ^ Aj- 7 ] A]-^. SJ-AJ- ^ ^ 

A o V 7l ^ ^oHl ^o.^^n]- ^ Aj-_*^n}-^ ^Bfla. ^Aj*Vcf. o] A^ Aj- 
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7 ] # ± ^ H 0 1-^ nV sjjlg g ^ ^Bl- ^ tfJ^^, yj-O.^ 

<30> .M. M^ofl ^f^, u oM^ *Dfi°l ^B^d^, ^-fr^l^, £ 

^ ^ Sa^. ^Cf7l-, ^^nV^ Alz}- ^ o^ol Sl-AV ^n|- 7 ] - o^a] 

=L ^1» ^7M^ ^ #-fr3l*ll ^A^ ^ SbP fela A>ol^ ^ ^Aj- 

*M <*r Sa^K £1K ^o.^^l^ol *Hf-*lq- ^-ofln> ^"<L> <q-3^ ^#^>7l 

<3l> ol^> ; g-igo|| rrj-s 7j-^-^^l 7l^ i7} ^ ZL ^lS«o V ^* # 

*fl*l -g- *\?]*\ ^S\^ ^^HHl ^3*1 ^EflS 

$14. -2-^13, ^7lA^ ^7fl£l^ ^Hfe 7flAl£ Lfl-g-ol *r 915^ =L?13. 

^^T.HTll £ A}^o) - ^H^- *}7l ^*fl ^1^-51^ 3Hcf. £^^1 91 

o]*], nj- ^ ^l"^ ^1^ 7l^>7l ^HcK S^h <4°1 

^ 7)% "^"^ 91^3- <a^5l^ ^i^r ^ n HI ^7 7^ ^ 0 H1 ^ ^ Sa^ 

£E^r 3f A>oloH ^130^ n^-o) yfl^fl^ ^ ^Cf. ig^H ^ofl ^A^ £1 g Jf-Jr^-*- ^g- 

f^^t 4^1}. O^H, •5flE^' -ilzV ^ o. ^*flA-l ±^ 0^(5:^0)- 

BE^ ^<a^)* ^*Kr £ 0 ^t *m ^(5&^ Q*}^ 2-°^ 7fl^ 

<32> ^- o. 7J-0.^^1 71^ 4l7> ^ H ^12: ^ofl ^tb , ?]^*\ 

B\ ^ H Z\]2, ^o]) ^Olcf. Oj-el-Ai, ^^^11 71^ 4l7> 7113: ^^<^1 #^"^0.5. 
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3tt ^ <$q, S^^l^Ei , w]B eKl, f-3HB %-°\] ^Hltr ^ 

^S>J1 <d#^ ^V7lS 

<33> i 3 £ ll£- ^ ^AHH 4h ri*} «o Vl ?HH *3 

y cKK^r, TlMB 5^-0]4 3]iH^ «J-^)O.S ^#l*r ^^ojcf. A^rgo) jgo^ 

< 34 > ^ £ 3-i- &2i-5}<^, te^l 71^(101)^ ±^ if 3)°]) ^T*l^l ^-°B -g-e] ^ 

^(102)^: <§^*M B^l^Ei, tilH B^-o] ^ ^^Ai7} &7)*)o_3_ ^ISle M 

°J^# ^^^j-rf. ^} ^ cgc* ^ ^^^S.^ ^^>5l-^34 H31*l ^ ^ 

<35> ^5} Cf^-, <$<*a02)°\} ^2]^ te^ll 7l^;(101)^ %Aj <^-^ #6fl <q 

^ 51-^1 (Word Line)^.S ^-g-i?}^ B^l^ (107)1- ^tr^. B^l^i (107)^ ^ ^B^^l 
u r2f ^SESfl 71^(101)^ ^^^r Tflols ^<gnH] o)^fl ^7l^o.S TllojE 

^(103) ^ ^71 711 °1B ^(103) ^^Hl l-^#ol ap^s)^ ^ 

<*} ^ JE.efl<?] ^#5. ^£tf. Tfloje Al^-(103) o>Eflo) ^ ego^ ^ _a.£_>- cg<* 

^ JE.efl^] ^-Aj ego^ * fl v| cgc^o] ^cf. 7^0]^ ^(103)^ £Etr ^ is)M 

>H ^ <5V:E1 n>^ 3 (i05)ofl ^SflA^| JeLJl^c}-. B ^1^(107)^ <#7]i& ^£.±l -2H ^ 
-^A^h, 31 1- #o] ( LDD (Lightly Doped Drain) <3^, °1^ TflojH ^^ojA^ d ^ 

<36> ol^A^, B^^1^EK107)7> ^^=1 ti>£^l 71^(101) ^<M1 *>^- ^^1^(117)* ^^^Cf 

. ^ ^^^"(117)^: ^0^^(109, 113,115)c>l ^^4. ^isl^m ^5* 
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^^^"(117) ifl<*l|fe B^l^ (107)^1 <8«H ^7)^ «1B 

^-o] , ^ = Bfl^l <g*H ^7l^o.S 3^5^ WlH 2}<?1 ^ 3flS-(lllb)# * 
^7l(lllb)^l ^7l^O.S 3^*Rr UlH 5}<£l* ^SL ^Cf. ^, (107)7} ^ 

>8€ SK£*11 71^(101)^1 *)li#?_Hi<2^-(i09)* sj-^M^f^ 
(CVD)^: °l-g-*H ^>5l-B]-4 ^ ^Aj B ^1^(107)7} Q^*) 

^MlS ^^*H ^^tbcf. 0 H^i, B^*liEi(107) °<Hr^ *fll##;g<3*K 109)2] i^j 
^4<5H ^ell^l ^^-1: i^#*l 7l 7fl^» ^nfl, iii 

^ 7fl ^S. ^SItt ?M wV^^cf. ololAi ^71 7fl^^ol til 

B 5}o] sin i4| = (iiib) ^ ^sfl^lEl ^ 3flS.(llla)7> ^€4-. 5*14*1^ ^ J4| = (llla) 

°ti^7 Tj-o-^^l 7lsflAlEi7|- ^7l^j <£^S\51 «lB ^ ^ ^-ElUllbHl TT «1 B 5+^°! 

^71^ ^ll^^-. ^ 2fl^»(llla,Hlb)l- ^ tl: ^ €^ 5fl ^-^( ma ,lllb)l- 
7l7l ^*1W Sj-flM7l#^*m f^-S ^2#^^^^-(113)^r ^^*V4. 7fl^r*IM. ^12#7_V^^ 
^■(113)31 ^ ^-i- ^zJ-*H y lB 5+^1 ^ *H = (lllb)» L^#*l 71 ^ * 
^*-ir *fl-f-E^ ^"71 ^I2#^<a^(113) ^Hl wlB B^l-fr SL^^ *§^JL o]! sfl 
E^srH ti lB eK1£ wlB 2Kl-§- 4-8- *H3f^^(115)-a; sj-^l^^- 

U ^* >M"§-*H WlB Bl-Olol ^-^^1 3^5)^ ^7)lS ^ 

cf^- s. 4* ^3#^<a^(115) ^ ^l2^1b^^^(113)^: sfltH^H t^a] 

^ *fl = (llla)S i^#Al7l^ €-^#(119)* ^^tt4. 

4# £ 51- t^M, ^Sl^sl^om ^^^14 ^ ^ 1-^s.M-l SB* 

*(119)# °fl^*>^ ^#*Hr 7l3flAlEi# ^7l^o.S £*Al7l^ ^ 
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#&|ZL(121)» £ 51- %^}°\ , #e1n(121)» 4^ 3 

<£4(117) A oHl, ^, *H3##^<?i 4(115) A <M1 ^ JH+ ^4 4(127) ^ = 4^^4(129) 

<39> a_v^ j^aj #44(127)^- 4^14 l-^^l^^i -£3-3*1 &44, -£^44 

£ 4*1tt 44^ 5^4, ^4 4^ ^-g-44 ^ ^-^ol 7$o] 4.53.4 

44. °1 Si 4 <^4, s Efl - > o.^^ ^ 4^r, ElBf^-o^n)-^ 

44 ^ 44w4 ^o] 014. 

<40> £ ^A)*f\o) ^ o. e] e}^- o a v = n] - ^ gj. ^ ( 123 ) ^ ol^#^(125)^r 431S 

AS 4:^ 44 444(127)°) ^444. 444 0)4°. ^ ^ «. JZ |.^ > c]- 
4# 2^ ^4"4 4fAS ^4^& ^ $14. 4^14, 4^ 44 444(127)^ ols1#, 

4 ^ 4^4 4^ 44^ ^§44 44^, °14# 4 E) 4^4^] ^4 440} 

4315. 3#5l4 ^44^ <>lf^ Hi^r 4el#, ^4^-4^^-444 ^ 

3#44 ^S44 ^ffis *g4* ^ $14. 
<4i> 4 = 4^^4(129) £r 4^ 44 444(127)^ 5flE^§>7l 44 4i3 D -|^ 4-§"4^r 

%-A]6\) Jf4- 5§44 -^444 444 444°-5L 4-§"44. 4^ 4^34(129)^: ^4 4^ 
444(-£ 63 131 4^)4 4*fl4 44 44«1# 7j-X)^ ^§444. <i44, AVtL 

4431)^ 447l4^4*?H] 3*1 444AS ^§444, 4-^ 4^4(129)^: 4i:» 444 

^ #4s ^444. ^144, 4^ii4(i29)£r 34-B- 444, 444, 44^4 

-t- d 1t3-444^- i444 , °ll-4 4<il# iE^ 4 #4 ^44 4f °s ^44 44. °1 
4 4£ ^it 444^r #4^ 44 °11444 3H1 1-444. 
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<42> cf-g- £ 6^: ^S^M , a>^1 Alz}- *l*8*M ^a^ v (129)# sflE.-1^^>c^ 

£1 4i3?} aim U29a) ^-^*>ul A>-g-5><^ ^>«-^ xy± jfrXJ. ^^-(127)^- ^E^^> 

<^ ^ #^n(121)^ ^71^ 3^r*Hr V± Q*} sJl€(127a)* ^^tbcf. Tjl^sfl 

*| £ 6* , *}±. t**Y 2fl€(127a) ^ 4i3 D 4 2fl^(i29a)^r 

s^Vjes. ^ =£<3^ ^*Rr *H3f^«?i^(115) >*H ^ ^£^(131)* ^^tbcf. 
#Jf ^<^^(131)^ ^ nj-^a. 3fl^(l29a)^l tfl«flAi ^z}- 7}x]^ 

<43> cf-g- £ 7# %^*H, #4 ^^^"(131)^1 cfltb °H, = 

"1^3^ 3fl^l(129a)* ^firS)- A>-g-*Vnf. a o vj=l ^"(131) ^ *>>i5L^ sflU 

(129a) ^oiofl^ ^ -tl^yll- 7}^lb , a. ^^nv (131)ofl tfl«fl^ 

£ A}-g-§><*| §>h f}i£l^ sfl€(129a)°l ^77}^} ^ ^c^uv 

(131)^- ^2}- 

<44> cf^- £ 8^: z>}E. v}^3-^ 2fl€(129a)^- ^3°.^. ^7lt!:4. ^ z ^" 

<H1 ^*ti #^*Hr ^ 131 'HI tfl*lH ^]z| a} ^ wll- -g-<^ SE^ 7> 

^« ^l~g-*H, = "}ia5} 2flH(i29a)^r ^Tlt!-^-. ^1^1 4^ ^ VJ f ^^^"(131')^ ^v^l 
S.t£o) xv± sa-A}- 3fl^(i27a)^ ^ fe^l ^, S>J= o>^H^- sfl^ 

(129a)^ aflTjS. <?}sfl ^ ^<a^(131')^l tHl^ &M1^ ^^(133)^1 ^ «<M 

^ 3*||^ (127a) ^^€4. 
<45> tf-g- ^ 9* ^wH, ^xy w o v^nv 3fl^(i27a) ^ e^Ml^ ^^(133)# ^fl-f£^- 

A o VJ f ^^^-(131') ^ ^ « 0 M^ sfl<?I(127a) iHl ^-¥-^^-^-(135)^: 

^^^-^-(135) -JH ^^^1^(137) ^ ^^^^-(139)* ^>^1S. ^^tl:^. 
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*fl*Kl77)<>l SB 8 - #^(135) ^1^> ^ m± 2fl€(127a)4^ & 

<46> ^3^(135)^ #-fi-^*IWl37H ^ ^ <&^, ^, 7£-fr&*\]S>) ^ 

*}^r «^-°J ^(Fatigue) ^>-§: 7fl^*>7l ^*fl ^» ^ #^5L ^3*r 3 

<47> ^^cfl, olsl#>a:^(Ir02), ^Hfl^-< L Vs|-HV(Ru02) ) ^^t^S^f 3tS^5f D -|(LSC0) , 

°lH#w>f-S 1 i-H^S|-sV(YBCO) ) ^^^SWLNO) £Sr ^>5)-# *l^r ^-fr^W 

<48> *V^ ( «fl^-(p t ), olsl^-dr), ^e^(Ru), ^#(0s), f}^(Ln) ^ ^ 

<49> xx\^\A] o]g\ ^-o. ^s-o] cjo^A £b 0 ]s-§- ^^^-^(135)-i: 

*r $£4. ^r, ^#^-(135)^ =f\^ ^ ^ ^ 

<50> ^ ^AHjoflA^ ol^^-AV^nV ^ ^o) %\%}^_ X^S} oJ^nVo.^ ^ ^^-^( 135)# 
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<51> ^-^-^^^-(137)0.5.^ PZT (Lead Zirconium Titrate), SBT (Strontium Bismuth 

Tantalum), SBTN (Strontium Bismuth Tantalum Nitride), SBTT (Strontium Bismuth Tantalium 
Titanate), BLT(Bismuth Lanthanum Titanate) ^ ^-R-^ *\-%-lk 9X 

<52> ^-R-^l^m-(137)^r ^-S-^ ^JlS. ^^trCf. , S<H 

(Sol-Gel Coating) U-^-S- **fl ^-fr^l (Ferroelectric Material)* °<M^ -tf^S. ^ 

^rtr 4-§-, ^^el #-fr^l7} 5flS.w> 1 7l-olB(Perovskite)^ ^ ^£1 

^ £-^7HH ^^5^1- #-Fr3*ll ^(137)1- ^^tri=f. °H, ##tr 



* r 2f *>^-^#^"(135)-i: ^*Hfr f^H ^tf^MI $WRr 



—i n 



(Platinum) ^ ^ ^-g- ^-§-^>7fl ^-fr^SflS] ^ ^SsHl -R-^tr 3*}^ 

2:« ^)^}?W S)H.£. icf ^^<y #-3-^1^(135) *g>M ^cf. 

<53> ^-#^(139)^ ^^^^-(135)31- ^-^^711, ^ ^ _£*P3 ^>5fl- ^ ^ 

oi- *}M-JL #<y^ *d^- ^ S^-^S. 4 

%<L?L ^ 5U4. 

<54> ^aI^chi^ o]el#<4-s]-5]- ^ ol^^ ^jjg. #*H5H #Jf*l^q-(l39)# 1^14. 

*±#& **qv8: #-fr^Wl37Hl aV^» 7fl 

<55> 4^- 5. 10* %2z*}^, +}± m± y oM ^ sfl^(i27a)<Hl #7l3°-5- 

^(139), #-j^^nl-(137) ^ ^^q-nl-dss)^ 2flE^^H 7 <Hr^l ^^(141)1- 

W. ^^JIS ^2}]X|Ei(141)^r ^ "<M^ ^^l(127a), *>-^^i^-(135a), 
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#3-^1^(1373) ^ ^^i^-(139a)-9.S ^€4. tfrh ^} *&*}^ 2fl€(127a)^r ^ #^ 
^.(121) ^ ^ sfl-E-(llla)^ ^*1H B 31*1 ^1(107)^ <g°H ^71^^.5. ^^^4. 

<56> ^^i^(135a)^ ^ ^ s)l€(127a) ^.4 3 e 3.71 # 7>^14. ^ ; a]-^ 3- 

a> wj-^nv 3xfl^(i27a)^r ^^^-(123r)^ ^*fl ^H^M, ^^^(135a)^ ^ 

<57> ^ ^ ^^^(139a)^l ^7l^il5L <£^S\±= «fl^d^r ^*Kr *3 ^ 

<58> ^xfl^^S-, £ 11# 7j-0.^^ (141)1- ^, ^-fr^-fl 7l2)]Al 

E-K141) ^ ^ VJ r ^^^-(131') -*<M1 ^11^^^(143)^: ^ ^s)- ^j-g- ^^4. ^ 

7H, #^#*ll ^^AlE-l(141)S iJL^>7l fl'^; iS^(£^°ll ^1^1)^- 3 ^ olcf. 

il D -|^ ^ -§^<HH 7) Jlfl A] E-| iflJfS ^4i7l- ^sKr «j- 

*l*}7l ^ojcK °H*1, ^^i^-(139a) ^ ^11^^^(143) <#<*\] -£^1^ #^*b 

* ol* ^^^(139a)^l ^7l^o.S <£^S)^ ^ «fl^d(145)-Sr ^7l 

A i «fl^(145)£r <?]^t!: ^ 7fl^ ^^^-^1 fAjofl ^71^ ^£4. S*V, -sin ^ 

3* -S-^l 2\%*\<L£. ^^i^-(139a)ol ^ Hfl*](143H ^l^S ^#£4. 4 

^°l 7fl^£lJl ^*<HH ^.^1^1 M}-^ o}i=. £-*H^# «<M ^ 

<59> t^, aflAl(i45) ^ ^ll^<a^-(143) -^Hl ^I2^^^|(147)-i: ^*V4. ZL^ i^g-, 

S^^l^Ei (107)1- ^-^^ 7fl°m<i ^ 7 )*\°_S. 3^Rr iH^(strapping) e}-<?l(149)-g- ^ 
iH^ e>o](i49)^r #7l ^£^^1 -f^tt ^n]^ ^o.^. o]<^ ^ H 
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<eo> cf-g- ^eaj 5>o](U9) ^ ^12^^^(147) ^oHl ^3^ ^(151)^- ^th=h ^ <4#- 

^3^ ^(151) ^ ^12^^^(147)^ ±^ ^«5>cr] *}^- wfl*Kl45)^§- ti]o> 

(153), ^ #3HB b}°J^ 3^4. TJ^a] 0.3L ^ tiflAi(i53)^ ^ «fl*i(145)* ^n*] 
A o VJ f ^(139a)<>ll #713 o_S ^^^cf. ^7lA^ afl^(l45)^l <ti^t!: ^-¥-^i^-(139a)^ 

^ ^-B-£(process margin)7> &7}&t\. m 
<6l> ol^Ai ^^*v ^sgo} ^ ^]6\) rtfe ia, AJ-.A. ^-AJ- nVol ^ sfl^€ ^ 

<62> SEth ^ ^ «oM^-8: ^ ^E^^l tcfl^-ofl , S^V H oM ?1 ^-g- ^ofl ^ 

(141)1- i^-tVcf. ft-frft^ 7\*HX\mi4D& &Sl^ 7l#(101)£l <3<*M] ^7l^o.s. ^ 

^r*Rr ^ «oM^ sfl€(127a)# SE^tK U-^l^ 3fl^(127a)^: 

131' HI ^Sfl l-^*}^. "H, ^ J^V «oM^ 4€(127a)^ ^ ^"-t- ^ 

^^■(131')^ c] ^cf. *Hf*I^-(135aH ^ 2fl€(127a) #4) 

«fl*lS|<H zl ^5)2] Aj-w ^^^(131') S ig ^ o^Aj-^cf. ^ t ^^^(I35a)-8r 
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(137a) ^ ^^^-(139a)ol ^^^-(135a) ^Hl ¥^9X^. 
<64> o]^] £ 12 ifl*l 2. 18-1- ^S*}<*| cfs- ^aHH #^-^1 i*} 

<65> nj*] £ 121- ^S^H, -£ 1 Ml^l £ 4» ^^t!: 3 ^> 

^®*}^&\ wlB &f-o] ^ ^ ^^1- ^ ^ ^*S*V 3s ^^#^1 51 € 

*fl£) ^ #3n(12D* o}o]Aj t ^^nv (117) g #e) 11(121) # 
°1] A o Vj f ^^^"(131)^- *§^W". 

<66> Cf-^ £ 13^" #SSH, W ^^5V(131)S] ^ -^-g- ^-]4sH ^ €^ZL(121) £ 

=L ^^s] is}*- ^^BV(117)-a- 2t#*l ?m 7fl^(201)# ^^o.S f ^ &<&^ 

(131) €*Rr 2.^ g±r * <=>1» ^4 A>-g- 

<67> Cf-g-, £ l 6 ofl 5LX\ 4g W>5>f ^o], ^^^(131')li4 D) ^ ^oj» 7}7]b 

aj.^ ^a> ^rq. 5E()^(i27a)^- ^tbt}. ^ ^"i> ^l 1 ^ 3Jfl€(127a)^r *}*\- 

J! AV^o^ sJ-Aj-O. ^.g.^ o>^ #^olcf. M. AjAlo^l^ ^ ^-oj. jh n] - ^ 

^€(123a') ^ ^1^1-^- 3flH(125a')°] aHIS. ^lf^l^. °13£r ^ 1- 

^*>°1 , #71 # 0 ^, 2l^& ^ 5U*=h ofl^tfl, #± ^ «J- 
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3fl€(127a)£- <>lBj#, ^31 T? g ^ <^ °l3l# «J ^ 

<68> S. 14^1 ^ 7fl^(201) ^ ^ ^^^-(131')^: ^ 

^11- ^^°^ D 1^2^(123)-|- ^^*Vcf. ol^Ai 7 fl^«.(201)l- *fl 

^-Sm E]^^n]^-^5).nv (1 23) Aj-ofl o]e]^-n]- (1 25)^ : ^^^cf. 
<69> ziei Cf^-, £15ofl tif^ ^o], #j=l ;g<3nV( 131 .)oi nfl^xl ^E+Sj- ^ 

-8: 7fl^(201) ol<q^ cg^ofl ^^<y.s Dl -^^.ni- (1 23) ^ ^B]l-^-(125) 

^£ AV-g-*}^ #5^o] oj-^ ^ Sj-^aJSl aj-^ B^-fr 

<70> ^eJ-s]. ^1^*1 7fl^-f (201H1 #^*Rr ^#<H1 tfl^b ^1^)^ 

^*3£H £ 16°fl W]-^ ^o], AVtL ^^nV( 131 .) A o V«. ^ojl- 7 >^1^ 

4i 3^ w oM^ 5fl^l(127a)l- <^7H, -^-g; ^lsjt!: ^ ^l^^ 

<7i> tf-£- £ 17^- 33-a> 4 El (127a) ^ A o VJ f ^^^(131') S}^ 

^i^-^-(135)# 31^r*lH ^^^-^-(135) 4^ ^-6-^^l^-(137)-i- ^ 

^ ^-^^(139)* ^^W. #-fi-^Wl37)ol ^#^(135) ^i^ofl ^^£] 7 ) 

"fl^l #-^31^(137)* $<ytb ^« ^ $Ucf. 
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<72> tf-g- £ 18-g- #a*H, #^^(139), ^^^1^(137) ^ ^^^-^-(135)* 

S. ^z*«H *±± ^} «oM^" sfi€(127a) ^ ZL ^^^-(131') ^Hl *>Jf ^ 

(135a), ^^^l^-(137a) ^ ^^l^-(139a)# 

<73> ^o.S o] D l ^tg*V tifl^d ^ *g~$ 2*3^-. 

<74> ojAVo] ^^j. A£r$ o. M. wV^-g. ^A^JI ^*Kr ^H^. ^ ^-§-£r £ t 

S^", £3 ^ «r^^^1 -M-g-ig- ^ 5a-°^, ^Afl*H 7flAl^ ^-rgo) 7fl ^o^ 

<75> olAj-oflA^ A^^ ^. i^ofl ^M^, #i m± «oM^ ^ ^ # 

<76> g:^ AJ-^ ^-A]- ^l^-o] -^) # J-^) ^Aj^c^ ^ Aj-gj. aj-^j 71^^-^^*} 

Tfl ^ ^ 
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-fr^^ 71 ej ^71^ S.^o] ^V£]^ J L5 l|-7> ^Cf. 
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[^T 1 * 1] 

A o V 7l S^V Bfl€^r ^ 3.^°} ^"71 ^ ^ 3fl^o) ^V*L 



#7} ^€ ^-R-^^n>; 

^71 ^d^l D -|- ^ A <H1 ^^-g- SL^Rr ^--fr^l 7l<3 

2] 

#7] -tht ^ ^Miw ^ ^ *w-<y 3* ^-^^.s *m 

3] 

^ ^Mf^l 7]^ i4. 



40-24 



10^( 



1020030011099 H*}: 2003/11/4 

4] 

*fl 1 *<M1 9X°]*\, 

^ *>M-S #<^# £E^r ^#4- ^ ^ 3^ S^-^S. ^ 

^-^ o.s *>fe ^7}. 

13 t 1 * 5] 

4 l 5a<^1, 

4V7l ^ ^<3^ 7}&°\) «§>8€ TllolB ^ ^ H °<Mr^ 

iVi^l 7l^ofl i^^/^Efl^l <3<* ; 

#7] <#7) dlS-i <3<*-4 ^>7l ^ «cM^ ^7l^O.S 

^SRr ^ 3 i^Rr ^^^1 71^ ^7>. 

6] 

^1 l S^i, 

Aj-JjL ;g<£nl- Aj-ofl tifl^SH ^5flAlE^ ^ -g- ^E^>^ ^l^cgnV; 

Aj- 7 ] #-SjL ^ #7} 7J-0.^^1 ^JlflAlE^ Aj-« ^ A o Vofl «fl ^ £] ^ O] % ^ ^VJjL^ 

3 i^Rr 7l^ 
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s), H 4 Vj f S-^o] ^7) A o VJ f sfl^ #Jf Jtcf ^ ^ 3fl € * ^ 

7l<^ i7} a o >^ . 

[$^8- 8] 

*fl 7 %H1 5a°H, 

#71 #i ^ ^bJ- sfl^^- *§#*Kr #3m, 

#7l *>-f ^Sj- #ofl ^-Xj- aj-^nT- ^ Z}${g. *g # ^Hf 

#31; 

#7l 2E## l-ei^-ofl ^7]^ ^^^>£^- #7l Pfi3?} ^ £^ ^ SK+ 

^HlsL Bfl^*Rr #31; 

#7i s.^ sk> sfl^i ^ D }ia^ an €-8: ^4^51^- #71 si-Jf ^ 

4H1 #-¥- *a<S^M- ^#*Rr #31; 

#31; 
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71^ r^Af ^12: « 0 >^. 

9] 

^"71 ^ ^ «oM^ Sfl^^; ^^Rr #31^7, 

*>^- ^Hl ^ ^<3^* *§^Rr #31; 

^Itt 7fl 1P<^Hr> #31; 

Aj- 7 j 7 fl^«. ^ a o V 7] AJ-*L ^cgn]- Aj-ofl Aj-^ ^-AV ^nKg. fgA^Kr #31 I 

A o V 7l ^<3^-g- ^#21- 7^1#O.S A>-g-^>c^ a)-^ ^-AV W 0 V^rt^ jg^. Alz}- 

*H #?1 7fl^o 1 ln> A>^ 13-AV « 0 Vx]nV^ U- 7 ]^ #^] ; 

A oM 7fl^-?-# 31^Hfr ^ ^-A> H^l^ o^«. AlZ^H Aj- 7] Aj-J=L ^aJuV A^JjL 

4 3 ^W3) #311- SLf-e>^r ^ *>fe ^-o^^] 7 1<* ^ ^ ^ 

10] 

31 9 *<H1 91°]*], 

= n>^a.^ ^7l ^<£^H1 tflsflAl Aizv ^em w1i . # ^ ^^£] 

TT ^-ft-*^ 7 ]^ ^2: « 0 >^. 

11] 

31 io *<M1 5a<3*l, 
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12] 

all 11 *M 9X°]*\, 

#71 S.^}^ ElEf^- ^Sl^- ^3^, 

£^-sHr 7}^ ^} ^1S 

13] 

all 8 5E^r ail 9 1M 5U*H-H , 

#7l SK> H oM ^ , ^M|^ iL^g- ^ ^q-s. 

afl 71^ ia} alls HJ-'S. 
14] 

all 8 U- J£^r all 9 iH &<H>M , 

#71 ^ai^-n| ^^^-nV ^ ^^o] r:^ A>^. # ^ - 

*>M"S #<H^ S^r ^^"^ al^- ^ #S}-# aj^-o) 2-^-^._o S 

*§^€ 53 # ^^.5. ^ ^-ff-^afl 7l<^ iaf . 

l%T*tir 15] 

all 14 %H1 $X°]*\, 

#7l ^1^21 ^^-o. o^^AV-g^ ^-Efl^s}-^-, ^^S^fatS^^ D -[ 

(LSCO), °1 Bf-y^^^H^Vsl-^HYBCO) , <&B]~0-q ^sKHLNO)^- 3.^Hr #-fr?i*)l 7l ^ i 
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16] 

*fl 14 ^1 

^"71 fl^rfr MtS", JL^g-, £f-*Rr #-R-#*ll <3 ^> 

17] 

A oM 7fl^Y £ ^-71 ^ ^ 3H* iM^-g; ^*Hr #31; 

*H ^71 7fl^ofl^ ^ ^-A> ^Bj-g. #7fl; 

A o V 7l a o V«. ^cgnl- A]-^ ^a]. Hj-^j dV Aj-ofl 5}^7^nVo. ^ ^ ^Tfl ; 

#7] ^<H1 ^ #31; 

7 )<q 4^ 

18] 

*o 17 %hi sa°H, 
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71 i*} «o V ^. 
[^T 1 * 19] 

*n 17 sa<H*i, 

o]h^ z>\^g. ^^f- HLfe 3^" 3? ^"S^r^ S^iLS 

3* ^ #-ff-^l 71^ aflS wj-^. 

20] 

^ 19 $a<>H, 

A oM *i^gr ol^f-AVsj.n^ ^Efl^-AV^n^ ^E}ti£^f 3tS^ D 4 

(LSCO), olE^-y^^aVE^^nKYBCO), ^E^M €^BV(LN0)^ ^*Rr 7} ^ 4i 
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[51 1] 

(Ml 
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[S. 4] 

119 119 
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5] 




[5. 6] 

131 
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IS. 7] 
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[Si 10] 

141 
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[51 15] 

127a 127a 
123" 125' 123' 125' 




123a' 125a' 123a' 125a' 
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^ <H*}-: 2003/11/4 



[51 18] 



127a 
123a' 125a' 



127a 
123a' 125a' 
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